SUMMARY Analysis of births occurring in Australia during 1976-9 showed that they followed a seven-day cycle, being concentrated on Tuesdays to Fridays and least numerous on Sundays, which had 26% fewer births than expected. Stillbirth and neonatal death rates were 17% and 29% higher respectively among babies born at weekends than among those born on weekdays. The incidence of low birth weight was also significantly higher in the weekend group in New South Wales. The patterns seen in births and perinatal deaths are largely associated with the selective effects of intervention in delivery rather than with any variation in quality of care throughout the week.
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Variations in the number of births according to the day of the week have been reported for births in Sydney" and Canberra.2 Similar variations have been reported in the United States' and England and Wales. 4 The latter paper also notes variations in perinatal mortality rates according to the day of the week.
This paper examines the distribution of births and perinatal deaths by day of week for all births occurring in Australia during the four years 1976 to 1979. Some implications of the observed patterns of births and deaths are discussed.
Methods
Computer tapes containing data relating to births and perinatal deaths registered in the years The calculated date of birth was used to compute age-stratified "apparent" neonatal death rates for 58 day of week birth cohort. These underlying rates are not altered appreciably if the distribution of births through the day is assumed to be non-uniform, resulting in slight changes in the misclassification rates.
To calculate the neonatal death rates by day of death, it was necessary to calculate the population at risk of dying on each day of the week. As will be shown below, the risk of death varies significantly according to day of birth, and as the great majority of neonatal deaths occur within a day or two of birth, the dependence of the neonatal death rate on day of week of death will be masked by its dependence on day of week of birth. This confounding effect of day of birth was removed by calculating the expected number of deaths on each day of the week using the distribution of births by day of the week, the observed total distribution of deaths by age at death, and the observed modification of the risk of death according to the day of birth.
Differences between observed and expected numbers of births and deaths were tested for statistical significance using the normal approximation to the binomial distribution to test the difference of two proportions. Significance levels given in this paper refer to the probability, p, that the observed difference is due to chance alone. Figure 1 Table 2 summarises the distributions of mean birth weight and low birth weight (<2500 g) by day of week. The incidence of low birth weight is 5-1% in weekday births and 6% in weekend births. The difference between these rates is highly significant and is larger for births to mothers resident in Sydney than for other births in New South Wales. PERINATAL DEATHS Table 3 summarises the distribution of stillbirths by day of week for 1976-9. The stillbirth rates on the weekdays Monday to Friday varies little, with an average rate of 8-2 per 1000 total births. This rate is higher on Saturdays (10.1/1000) and Sundays (9.0/1000). The difference between the weekend and weekday rates is highly significant. In metropolitan areas the stillbirth rate is high onSaturdays but essentially the same on all other days. This contrasts with non-metropolitan areas, where the Saturday and Sunday rates are similar and 25% higher than the weekday rate. Table 4 compares the neonatal death rates for babies born on weekdays and at the weekend. The overall neonatal death rate for babies born at the weekend is 29% higher than that for babies born on weekdays. This difference is even greater (35%) for births to mothers resident in metropolitan areas. Table 4 also analyses neonatal death rates according to whether the main certified condition in the infant was a congenital malformation or not. Estimated rates are also given for neonatal deaths in low birthweight infants and in other infants. The denominators for these rates have been estimated by assuming that the birthweight distribution by day of week for all Australian livebirths is the same as that for births in New South Wales (table 2). Table 5 gives a further analysis of neonatal deaths due to causes other than malformations in low birthweight infants. All these rates are significantly higher (p <0 001) for infants born at weekends. Table 6 compares observed neonatal deaths a day on weekdays and at the weekend with the average for all days. To determine whether day of the week of death influences the death rate it is necessary to 1963-7 to 12% in 1970 and 23% in 1976. Such increases in the weekend deficit of births over one decade make it difficult to argue that the weekly birth pattern is due to a biological cycle, either in the timing of the onset of spontaneous labour or in probability of conception. Such explanations are rendered even more untenable by the observed deficits of births on public holidays in Australia.
Results

BIRTHS
A more likely explanation for these patterns is the increasing prevalence of obstetric intervention in the timing of delivery, either through induction of labour or elective caesarean section. There has been a pronounced increase in the rate of obstetric intervention since the early 'sixties in England and Wales.4 A similar increase appears to have occurred in Australia. The intervention rate for private patients in a Sydney teaching hospital ' rose from 14% in 1963-5 to 37% in 1973-5. For the insured population of South Australia,7 it rose from 9% in 1963 to 42% in 1978. The induction rate at a Victorian teaching hospital rose from 6% in 1968 to 15% in 1976 for booked-that is, non-emergency-public patients.8
Intervention rates vary with State, insurance status of patient, size of hospital, and type of medical practice. In a Brisbane teaching hospital in 1972-6 the overall frequencies of induction and caesarian section were 29% and 11% respectively in public patients and 34% and 23% respectively in private patients.9 From a sample of medical benefits claims covering roughly one-third of births in Victoria in 1977-8, the induction rate was 21% and the caesarian section rate 12%.8 Tasmania Macfarlane4 also reported higher perinatal mortality rates among babies born at weekends in England and Wales. A study of mortality in infants of very low birth weight in South-east London also found a raised mortality at weekends. '1 There are several possible explanations for the variations in perinatal mortality by day of week found in these studies and also in the Australian birth cohort analysed in this paper. These explanations are not necessarily mutually exclusive. One possible explanation is that quality of care is lower at weekends when staffing levels are lower and specialist obstetric services are less readily available. Another possibility, suggested by Macfarlane,4 is that elective intervention may act to concentrate low-risk births at term on to weekdays. Although the probability of intervention is greater in high-risk pregnancies, intervention is acting in the larger numbers of low-risk pregnancies to shift a proportion of their deliveries from weekend to weekdays. Direct evidence supporting this hypothesis is provided by the increased incidence of low birth weight in weekend deliveries in New South Wales. Quality of care at and after birth will not influence the birth weight distribution, whereas selective use of induction will.
The neonatal death rate was 29% higher for babies born at the weekends than on weekdays. The evidence presented here suggests that the overall result of obstetric practices is to concentrate deliveries of low-risk pregnancies during weekdays. As shown in table 4, this selection effect operates preferentially on babies whose birth weight is not low, but not on babies with lethal congenital malformations.
The indirect nature of the data presented in this article highlights the need for population-based data collections that would allow direct analysis of the impact of obstetric practices on reproductive patterns and outcomes in Australia. Most Australian States have now introduced a perinatal morbidity form which, among other things, will provide such data on the incidence and impact of elective intervention in labour and delivery. 
